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Description 
TECHNICAL FIELD 
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mune diseases. 
BACKGROUND ART 
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PDe.anen^a™^ 
nosine 3',5'-phosphate (cGMP) into »«ptajj*jj^ 

*vely. following activation ot adenylate * c,a f * ^ block tne activity of PDE to increase 

substance, and work as ;"* a «»^ At present. PDE is known tohave 

506 ,n recen, yea., constable efforts have been " ^ 
zymeinhtotoriForexan^ 

localization of respective isozymes. As a result of such JJJJ*^^ ^ facts ^ PDE , V is present predom.- 
for both asthmatic attack and chron.c respra ory act ^^n^Siar^ neutrophilic leukocytes, which are intimately 
nantly in the airway tissue or inflammatory Shibrt bronchodilatation action as well 

related to asthmatic symptoms and that drugs that ,nh,b faction of pdbw ^e performed worldwide 

as inhibHory action against activation of irflarnma ^^^^^brorKhia. asthma, 
focusing on development of a selective ^vlm is expSto improve memory and mrtigate anxiety. 

o PDE IV, which also exists in the centra. nM>«« ■ JJPJ« ^ jn the brain ^ t0 

« which induces hemorrhagic necros.s .n a l^**™ . Stion of TNF-a. however, induces disorders in tis- 

^F^te^^^ 
« and activated oxygen. Moreover, I induces pr^uctonof ^eutanOL) 1. IL^and 

excessive production of TNF-a ^J'^* ^ ™ nce 0 f complication of diseases, in which 
such as rheumatism, osteoporosis, and ter ™?'^^^^ Accordingly, inpath- 

the concentrations of these cytokmes are rra.nta.ned cons J W> ■ ™™ js 8tron y gly sought by clinicians, 
ologica. condrtions in which TNF-a is P^«SS2^ ^ Sacf^TuKs. L therefore .inflation 
45 So far. molecular design of a selective PDE IV ,n T h ' brtor h n f n n °X^ a xantn i ne .based drug widely used by cH- 
is imposed on use of the selective PDE IV inhibrtor. W^^uT ioSS action stemming from the 
inTas a therapeutic agem for me trea^em ^^ ^ adveree stfe 

adenosine antagonizing action and PK rtM* artoa H ^^^^ sele ^ y . Tru*. me safety range 
effects in the circulatory system and ^alnewus 

50 SSSSp 8 S» 

^.produc^^ 

gen quencher. However, these are n ^ ,c ^°^^^Z^s have recently been reported to be 
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endowed with enhanced effects, higher specificity, and higher safety. 
DISCLOSURE OF THE INVENTION 

Under the above circumstances, the present — sy^e^ 
inhibitory action and inhibitory action ^ s ^^^ 

new substituted "^Pyridine derivatives represem a resu „ ^ 

IV only, while not acting on other PDE isozymes, and that Paction of ™^ ^™ y 0 „ and 

below<iescribed substituted vinylpyridine denvatives have ^ J^S^lS diseases associated 

of the aforementioned wide ranges of inf fcmmatory *~*«»"^ jSSd ESS these findings. 

mula (1): 
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CI). 



Q\Q'^\C(R a )=C(R 4 )R ! 
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wber^esentsahyd^^ 

stituent. an alkoxyalkyl group, an alkoxycarbonyl alkyl ^^^T^^^ group which may have 
may have a substituent. a saturated heterocyctic group wh,ch may have a ^^"™ 9 a ^rocyclic group 
a substituent. a benzocyc.oa.Kyl group wh^ ^^J^* % Sar^erent from each other, rep- 
which may have a substituent; R presents an alkyl group^ one of R andR wh.cn ae r5 ^ 

resentsahydrogenatomandtheotherj^ 

resents a monocyclic or ™9™ dens ^ atom; and one of Q\ Q 2 , and 

sraC™^^^ 

reprSytnX"^ 
C0 ^S^e^ 

hydrate thereof, or an N-oxide thereof. 

BEST MODE FOR CARRYING OUT THE INVENTION 

,„ the subsfluted vinyfcyridine derivative of ^^"3- ^SBK 
sented by R^ include C1-12 'f * b ™^^ propyl, n-bulyi. 

branched alkyl groups are prefe ably C1-8 alkyl ^ups, J rab| ^ ^ty groups, and 
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groups arepreferred. and examples include 3-cydopenteny.. 2-cyclohexenyl. 3-cyc.ohexenyl, 4-cydoheptenyl. and nor- 

""ttSw-M groups may be linear, branched, or cyclic, and may be substituted with one or more hydroxy groups 
HvdroSipXe preferably 2-12 carbon atoms, more preferably 2-8 carbon atoms. Examples o Mwr or 
branS SSkyl groups include 2-hydroxyethyl. 3-hydroxypropyl. 4-hydroxybutyl. 5-hydroxypentyl. and&-hydrox- 
S^dSoTyalkyl groups are preferably C4-8 hydroxycyctoalkyl groups, and examples mdude 3-hydroxycy- 
SZtl rLZSpenll 3-hydroxycyclohexyl. and 4-hydroxycyclohexyl. Dihydroxyalkyl groups are preferably 
^^roS^S 5AW*WI»*. l^ihydrox^entyi. and V^ro^ 
^ I tX^Z of these hydroxyalky. groups may be substrtuted .nth an alkoxycarbonyl group, an acyl group, or a 

ye %r^Ly1a.ky1 groups are preferably those whose total carbon number is 3-13. and examples incfude meth- 

^IxTr^ be substrtuted include C2-12 linear or 

noalMgro^ 

^linoS' ^minobutyl 5-aminopentyl. and 6-aminohexyl. Diaminoalkyl groups are preferably those having 3-7 
^na^ 

rfthese aminoalkyl groups may be substituted withan alkoxycarbonyl group, an acyl group, etc. 

heSrLvdic groups include a 5-6-membered heterocycle having an oxygen atom, a sulfur atom or a 

nitrogin^ 

* E^ofaSglps which may be substituted include benzyl, phenethyi. phenylpropyi, and phenyl 
benzyl plenty, and^enyl'propy. having one or plurality of methoxy -r?S!S^t?^ 
dioxy group(s) at o-. m-. and/or p-position. The alkoxy groups preferably have 1-6 carbon atom(s). and examp.es 

"TSSSSOTS SSL- have 9-11 carbon atom,, and examples indude 1-indanyl. 2- 

' ^S 4 o^^K 2KS!lSE» -erocydic group include C1-5 linear a,M 

TSSK? h SnzocycloalkS groups or a heterocydic group of heterocycle-substrtuted alkyl groups may be 1 -3 
grou? s)TeSfrom hySoxy. C1-6 alkyl. C1« alkoxy. C1-6 ha.ogenoa.kyl. W 

» Alkyl groups represented by R 2 preferably have 1-6 carbon atom(s). and examples mclude methyl, ethyl, n propyl. 

m be subSSS witi^-3 group s) seleded from halogeno. C1-6 alkyl. C1-6 alkoxy, C1-6 halogenoa Iky. C1-6 alkoxycar- 
Snyl St» and niro. Examples of these indude phenyl. 2-f.uorophenyl. M. ^phenyl 2-bro mtfw** 
mSu^^tavl. 2-i-propy.phenyl. 2-t-butylphenyl. 2-methoxyphenyl, 2*«^ OT ^^ 2 ?^! 
^Senyl 2-carboxyphenyl. 2-methoxycarbonyfehenyl. 2-ethoxycarbonylphenyl. ^^"^^^ 

ina 1 3 aSs) TnSn oxygen, or sulfur) which may be substrtuted with 1-3 group(s) seleded ^logeno C1- 
6 a.M S3 aC^haZnoalkyl. C1-6 alkoxycarbonyl. carboxyl, cyano. and nrtro. Example, of these . .ndude 2- 
p 3 SwrSr^ridyl. 2 carboxy-4-pyridyl. 2-methoxycarbony.-4 13y ridyl. ^ethoxycarbonyl^yndyl. 3-ch.oro-4- 
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pyrtM 3^4-pyray.. 3-methoxy^yl. 3.5Klich.oro^U.W^4^y.. 3,5<*meth^-pyridy.. 
quinolyl. and 1-isoquinolyl. cllhctH „,*, vinvtovridine derivative of formula (1) of the present invention 

sehtme. Briefly, a kncwn compoort (2) is eas«y ? £12,, » yiew a My WmM 
quanMes) tough Wo or In. ^'**?Jr 3 ^SSSL thLot. .eaaion 

(R5-CH 2 R 7 ) to thereby obtain a compound (1a) of the present invention. 
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Kojic acid 
| Step 1 




N^CH 2 0Y 



(2) 



Step 3 




Step 2 



-H*0 

Step 5 





N^ X C(R 8 )=C(R 7 )R 5 
(I a) 



wherein one of R 6 and R 7 , which are different from each other, represents a hydrogen atom and the <*«^^ 



r5.CH,R 7 (Steo 5) to thereby obtain a compound (1a). These reactions easily proceed in the presence of a i base such 
as sX £d ^iunVamkfe. alkali hySroxide. atkyilitNum. or a tertiary examine. These reacton* W^rab* 
conducted t methanol with sodium methoxide or in ethanol with sodium ethox.de .n the temperature range from 0 C to 

^ThTaT^escnbed Key intermediate (3) may be easily obtained from the known compound (2) through the fol- 
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lowing reaction scheme. 



(2) 



> 
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Step 2a U JL Step 2b 



I a 



R2 °-rr ^ > (3) 



Step 2c 
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(6) 



30 



35 



whereinR-ardtf.andYhave the same meanings as described above ar^ Z represents a .eaving group (typicaliy a 

25 halogen atom). ,« a non*c /R 1a T\ to obtain a compound (5). If the compound (5) is having 

The compound (2) is reacted wrth hahde reagente(^ -^ 

a protective group in Y, then it is de-protected and a ^" n ^- a ™^nd 5: Y = protective group) by ft* 
Wternatively. the compound (2: Y = a protectee group) « ^^^^^ to hereby obtain the com- 
sunobu reaction wrth primary or secondary alcohols and ^V^^W*'*™ ^ ^ 

pound (5: Y = a hydrogen atom). Next, the ^compound ^^^Xi^^ * 6 = a "itrile group), whose 
(Step 2b). The compound (6) is further reacted with M-CN to obta m the key im erm eo a < } (Qt 2c) 

Legroup undergoes an aicohoiysis to obtainth^ 

Reactions of Step 2a are preferably earned out .n a sohrert Isutf i as »m y some 
mide. or dimethyl sulfoxide in the presence of a base s ^ n P <^^ or in a water-alco- 

oases. potassium iodide, or sodium iodkle in the te ^ era *7 temperature range from 
hoi mixed solvent in the presence of sodium hydroxide or R,a " Z P roceeds 

O'C to the ref hix temperature. Also, the reason between the co^ £Y - a lerahydrofuran , 
easiiy. under conditions other than ^^^^^JS^^^ of sodium hydride or potas- 

nylphosphine. . R ia j-dude oikyi cycloalkyl. cycloalkylalkyl, hydroxyalkyl. and 

In Step 2a, preferred examples of substrtuents of R M ,ncl ^^^°t^ 1 " otec tive group), a substituent 
« (optionally substituted) aralkyl. By Mitsunobu react.on to obtam the compound (5^ Y - a protectee g W . 

When the compound (5: Y = a protective group) -s ^.^S a such as ammo- 

„ S£?««h . Irt acid o, « oqrt : ac« — « «* • «*-« *«< « 
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ol the nitrile group in hydrogen - chloride-gas-saturated methanol or a lower alcohol in the 



lowing reaction scheme. 
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wherein R 2 has the same meaning as described above. rnmnolin d (S\ obtained in the above-described 

The tormy. compound (4) is obtained through ^^^^^^^^^ (7) (Step 3a), 

room temperature to 1 00°C. --m™ in H /«n is easilv carried out in a solvent such 

45 atom as R 7 (1a') or as R 6 (1a"). 
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(la' ) 



OH 
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(la" ) 



1 1 
N^C(R 6 )=CHR S 



(lb' ) 

OH 



fT ^CH=C(R 7 )R 5 
(lb" ) 



^horoinR 2 R 5 R 6 and R 7 have the same meanings as described above, 
and an altocycarbonyl group as R 7 (1a* *). 
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OR 1 



HO" R 2 0 

(la"') > 



^N^ v C(C0 2 H)=CHR 5 
(lc' ) 
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H0- 

(la"") > 




^N^ x CH=C(C0 a H)R 5 
(lc" ) 



hydrJysSaS to proceed in a lower alcohol, by use of diluted NaOH aqueous so.ut,on or.dHuted KOH aqueous 
solution in a temperature range from room temperature to reflux £JP«J£ ^ 

re ag«!^ 

a primary or secondary alcohol (R 1a -OH). 
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(1 b' ) or (1 b* ) 



R"-Z or R u -OH 



(1 a) 
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Thesubstituent-intro^^ 
tetrahydrofuran.dimemylf^^ 

sodium carbonate, or in some cases potassium «*» ^^^SSSm. 1 .2 Jmethoxyethane. dioxane. 
to 80«C. Alternatively, this reaction is earned out ^^^^f^^M as a base in a temperature 
dimethyHormamWe. or dimethyl suHoxide. by use *f»Z££^^ « secondary ar- 

range from O'C to room temperature. ^^f^?^^^^T "n me presence of diethyl azodicar- 
hol (R 1a -OH) proceeds easily by the typical conditions of Mrtsunobu reaction, i.e.. me p e 

derived using the below-described scheme from the compound (2\ 
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M-CN 



30 



35 



is. 



N X CH 2 CN 
(9) 



SR" 



R 1 -SH. K»C0» R'O^/k^ 
* I J 



R 5 -CH0 



N^CH 2 CN 
(10) 



-H 2 0 
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SR 1 * 




tT X C(CN)=CHR 5 
(Id) 
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v*ereinR^ar*RWtoe^^^ 

The compound (2 1 ) is first transformed to a dichloro «"P™ W; J" 5 "" . Q) ^ thuMb( ained corn- 

reaction wfth M-CN. and after being ^oducec. ^^^'JSjiSSS^ reaction with R*-CHO. 
pound (10) is easily derived to compound (1d) of ihe > present oug compound (id) of the 

The reactions for obtaining the compound (9) fr 0 ^* 6 / 0 ^"^ 8 ^ ^Those described above. The reac- 
present invention from the key intermediate (10) proceed ^J^^^^S^ E Phosphorus 
Son for obtaining a dichloro compound (8) from ^^^J^^^^^ (9) is preferably carried 
oxychloride. Particularly, the reaction for obtaining the key intermediate (10) from the compouna m 
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lntheaDOvereacDo^,»«^» recrystalization. or column chromatography. 

inhibitory action against the production of TNF-a. Therefore the ^J^J^ dX!m involving PDE IV 
a-production inhibitor, and also as a drug led by ^^^^^t,^^ and treatment of 
and/or TNF-a. The drug of the present .nverrhon « Orgies stemming from the 

Sl« interns with HIV. AIDS, and ^^^17^ d forms , inking tat**. 

The compounds of the present invention may be processed 'rtDdwtonnga W 
granules, powders, capsules, inhalants, suspenses mictions ■ s "S^^ v S n aX^nd if necessary with 
'preparations are formed, the compound of the present formed into 

a binder, a disintegrant an extender, a coat,ng agent, an agent for sugar ^coating^ e^ana eq ^ ^ 

EXAMPLES 

The present invention will next be described by way of examples, which should not be construed as linking the 
invention thereto. 

Preparation Example 1 

S^^'^^^^f^^^Zl in din^Ho-n^*,. 000 <«,. TO tho 
c^d. the -eaoiion nMure was poursd Wo ooM water and ^^"i« e . m e residue was 

ssr~ro,rs^^^ 

below. 

45 4-Cyclopentyloxy-5-methoxy-2-pyridinemethanol (5a) 

1 H-NMR(CDC* 3 ) 8 : 1.40-2.20(8H t m), 3.90(3H, s). 4.68(2H.s), 

' 3J 4 70 . 5>00 (1H, m). 5.35(1H, s), 6.82(1H, s), 8.04(1H. s). 

so 4-Cyclopentyloxy-5-ethoxy-2-pyridinemethanol (5b) 

^-NMWCDC/a) 8 : 1.42(3H, t. J=7.0Hz). 1.50-2.10(8H, m). 

N ( * 4.09(2H, q. J=7.0Hz), 4.65(2H, s), 4.70-4.90(1 H, m), 
6.73(1 H,s), 8.05(1 H, s). 



25 



30 



35 



40 



55 



5-Methoxy-4i)henethyloxy-2-pyridinemethanol (5c) 
1 H-NMR(CDC* 3 ) 8 : 3.18(2H, t, J=7.0Hz), 3.91(3H, s), 
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4.26(2H, t. J=7.0Hz), 4.63(2H. s). 6.75(1 H. s). 
7.29(5H.s). 8.05(1 H.s). 

5-Methoxy-4-(3-phenylpropyloxy)-2-pyridinemethanol(5d) 

1 H-NMR(CDC* 3 ) 8 : 2.00-2.40(2H, m), 2.83(2H. t. J=8.0Hz). 

3 ' 3 ?5(1 H br) 3 ggoH, S ). 4.05(2H. t. J=8.0Hz). 
4.63(2H. S), 6.70(1 H. s). 7.24(5H. s), 8.04(1 H, S). 

10 4-Butyloxy-5-methoxy-2-pyridinemethanol (5e) 

1 H -NMR(CDC< 3 ) 8 : 0.98(3H. t, J=7.0Hz). 1 .30-2.00(4H, m) 391(3H. s), 
3 ' 4 07(2H t J=7 0Hz)> 4 . 66( 2H. S). 6.79(1 H. S). 

8.03(1 H,s). 



15 



4-(1 -Ethylpropy1oxy)-5-methoxy-2-pyridinemethanol (5f) 



1 H -NMR(CDW 3 )6: 0.96(6H, t. J=7.0Hz). 1 58-2.00(4H 14 

3.90(3H. s), 4.10-4.40(1 H. m). 4.65(2H, s). 6.75(1 H. s). 
20 8.04(1H, s). 

5-Methoxy-4-methoxymethyloxy2-pyridinemethanol(5g) 

1 H-NMR(CDC* 3 ) 8 : 3.51(3H. s), 3.95(3H. s). 4.66(2H. s), 5.31 (2H, s), 
25 7.04<1H,s),8.11(1H.s). 

Preparation Example 2 

Synthesis of 4-substituted-5^^ 
A5-altoxy-2*enzyloxymethyl-4-hyd^ 

aration of compound (51V)) (12.5 mmol). a ^ h ^ £om temperature, and the 

Diethyl azodicafcoxylate (15 mmol) was added d opwse to thej Kjuton ^ r ^'^^ wjth in ^ n , orof orm. The 

obtain compounds (5tV) through (5)0 shown below. 
2-Benzyloxymethyl-4-(2-indanyloxy)-5-methoxypyridine(5h•) 



30 



35 



40 



H-NMR(CDC* 3 ) 8 : 3.00-3.60(4H, m). 3.83(3H, s). 4.64(4H s) 

5.10-5.40(1H,m).7.06(lH.s),7.10-7.50(9H.m). 



45 



1 , w ^. 

8.06(1 H.S) 

2-Benzyloxymethyt-5-methoxy-4-(exo-2-norbornyloxy)pyridine(5iO 
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55 



1 H-NMR(CDC* 3 ) 8 : 1.00-2.65(1 OH. m). 3.90(3H. s). 

' 3J 4 1Q _ 4 4Q(1H m) 4 60(4H> s)> 6 . 95(1H , S). 

7.36(5H.S). 8.04(1 H,S). 
2-Benzyloxymethyl-5-methoxy-4-(tetrahydro-3-furanyloxy)pyridine(5n 

1 H-NMR(CDC£ 3 ) 8 : 2.05-2.40(2H. m). 3.80-4.10(4H, m). 3.91(3H. s), 
1 3J 46Q(2H s) 4 62(2H , S ).4.90-5.10(1H.m). 
6.92(1 H. s). 7.36(5H. s), 8.08(1 H, s). 
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Preparation Example 3 

Synthesis of 4-substituted-5-alkoxy-2-pyridinemethanols (5) (Process 2): 

^Ibstituted-S-alkoxy^-benzyloxymethytpyridine (S) (10 mmol) was dissolved in acetic acid (50 ml) Pd-aacK 
(2 g) Vas a^to theSon. whTh Z hydrogenated at room temperature for 

below. 

4-(2-lndanyloxy)-5-methoxy-2-pyridinemethanol(^) 



1 H-NMR(CDC* 3 ) 8 : 3.00-3.65(4H, m), 3.84(3H, s). 4.69(2H, s), 

5.10-5.40(1H, m), 6.85(1H, s), 7.10-7.40(4H, m). 
J5 8.04(1 H,s). 

5-Methoxy-4-(exo-2-norbornyloxy)-2-pyridinemethanol (5i) 



20 



25 



iH-NMR(CDa 3 ) 8 : 1.00-2.00(8H, m), 2.30-2.60(2H. m). 3.90(3H, s). 

4.10-4.40(1H, m) v 4.65(2H, s), 6.69(1H, s). 
8.03(1 H, s). 

5-Methoxy-4-(tetrahydro-3-furanyloxy)-2-pyridinemethanol (5j) 

1 H-NMR(CDC* 3 ) 6 : 2.10-2.40(2H f m), 3.80-4.20(4H f m). 3.91(3H, s) 

3 ' 4 66(2H s) 4. 90 . 5 .10(1H, m), 6.71(1H, S). 8.07(1H, s). 

Preparation Example 4 
o™ac~^ 

cerrtrated under reduced pressure. Obtained crystalline or oily compounds (6a) through (6j) were used tor tne 
subsequent reaction without additional purif ication. 

2-Chloromethyl-4-cydopentyloxy-5-methoxypyridine(6a) 

AO 'H-NMR(CDC* 3 ) 8 : 1.40-2.10(8H, m), 3.90(3H. s). 4.60(2H, s). 

4.75-4.97(1 H, m). 6.96(1 H. s), 8.07(1 H, s). 

2-Chloromethyl-4-cyclopentyloxy-5-ethoxypyridine(6b) 

« 1 H-NMR(CDC* 3 ) 5 : 1 .40(3H, t. J=7.0Hz). 1 .60-2. 10(8H, m). 

4.11(2H. q, J=7.0Hz), 4.59(2H. s), 4.70-4.90(1H, m), 
6.95(1 H.s). 8.05(1 H.S). 
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2-Chloromethyl-5-methoxy-4-phenethyloxypyridine(6c) 

1 H-NMR(CDC* 3 ) 8 : 3.18(2H. t. J=7.0Hz). 3.92(3H, s). 

4.27(2H. t. J=7.0Hz). 4.57(2H. S). 6.94(1 H.s). 
7.30(5H.S). 8.06(1 H, s). 

2-Chloromethyl-5-methoxy-4-(3-phenylpropyloxy)pyridine(6d) 

1 H-NMR(CDC* 3 ) 8 : 2.00-2.40(2H. m). 2.83(2H. t. J=8.0Hz), 

3.93(3H, S), 4.07(2H. t. J=8.0Hz), 4.57(2H. S). 
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6.88(1 H, s). 7.24(5H. s), 8.06(1H. s). 

4-Butyloxy-2<htoromethyl-5-methO)cypyridine(6e) 

1 H-NMR(CDC^) 5 : 0.99(3H, t, J=7.0Hz), 1 .30-2.00(4H, m). 

3.93(3H, S), 4.09(2H. t. J=7.0Hz). 4.60(2H, S), 
6.97(1 H.S). 8.06(1 H.S). 

2-Chloromethyl-4-(1-ethylpropyloxy)-5-methoxypyridine (6f) 

1 H-NMR(CDC/ 3 ) 8 : 0.98(6H. t. J=7.0Hz), 1 .58-2.00(4H, m), 3.92(3H. s). 

4.10-4.40(1H, m). 4.60(2H, s), 6.94(1H. s), 8.07(1H, s). 

2-Chloromethy1-5-methoxy-4-niethoxymethyloxypyridine(6g) 

1 H-NMR(CDC< 3 ) 8 : 3.52(3H, s), 3.96(3H, s). 4.59(2H. S), 5.32(2H, s), 
7.23(1H.S). 8.13(1H,s). 

2-Chloromethyl-4-(2-indanyloxy)-5-melhoxypyridine(6h) 

1 H-NMR(CDCJy 5 : 3.20(2H. dd, J=4.0, 1 7.0Hz). 

3.50(2H, dd, J=6.0, 1 7.0Hz), 3.87(3H, s), 4.63(2H. s). 
5. 15-5.40(1 H, m), 7.04(1 H. s), 7.23(4H. s). 8.06(1 H, s). 

25 2-Chloromethyl-5-methoxy-4-(exo-2-noibornyloxy)pyridine (6i) 

1 H-NMR(CDC/ 3 ) 8 : 1.00-2.10(8H, m). 2.25-2.60(2H. m), 3.91 (3H, s). 

4.15-4.40(1H, m), 4.60(2H, s), 6.90(1H, s). 8.04(1H. S). 

30 2-Chloromethyl-5-methoxy-4-(tetrahydro-3-furanyloxy)pyridine (6j) 

1 H-NMR(CDC< 3 ) 8 : 2.10-2.40(2H, m), 3.80-4.20(4H, m), 3.92(3H. s), 

4.61(2H, s). 4.90-5.10(1H. m), 6.90(1H, s), 8.08(1H, s). 

35 Preparation Example 5 

Synthesis of 4-substituted-5-alkoxy-2-pyridineacetonrtriles (3): 

A 4-substjtuted-5-alkoxy-2-chloromethyl pyridine (6) (0.20 mol) was dissolved in d.methyl sulfox.de (200 m) ? 
Sodium cyanide (0.24 mol) was added to the solution and the mixture was allowed to read at room temperature for 12 
40 hours or at 100-C for one hour, depending on the reaction rate of the substrate. The reactor, .""u^ pound -nto 
water (500 ml) extracted with ethyl acetate, sequentially washed with water and saturated br.ne. dned, and then con- 
J3 underfeed pressure The residue was purified by recusation or silica gel column chromatography, to 
thereby obtain compounds (3a) through (3j) shown below. 

« 4-Cyclopentyloxy-5-methoxy-2-pyridineacetonitrile (3a) 

1 H-NMR(CDC< 3 ) 8 : 1 .46-2.20(8H. m), 3.84(2H. s), 3.90(3H. s). 

4.72-5.00(1 H. m). 6.90(1 H, s), 8.06(1 H, s). 

so 4-Cyclopentyloxy-5-ethoxy-2-pyridineacetonitrile (3b) 

1 H-NMR(CDCi! 3 ) 8 : 1.42(3H. t. J=7.0Hz). 1 ,60-2.20(8H. m). 3.84(2H. s). 

4.11(2H, q, J=7.0Hz), 4.75-5.00(1H. m), 6.88(1H. s), 
8.04(1 H,s). 

55 

5-Methoxy-4-phenethyloxy-2-pyridineacetonitrile(3c) 
1 H-NMR(CDC/ 3 ) 6 : 3.18(2H, t. J=7.0Hz), 3.82(2H. s), 3.92(3H. s). 
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4.27(2H, t J=7.0Hz), 6.86(1 H, s), 7.30(5H, s), 
8.05(1 H,s). 

5-Methoxy-4-(3-ph^yipropyloxy)-2^yridineacetonitrile (3d) 

5 1 H-NMR(CDC* 3 ) 6 : 2.00-2.40(2H, m), 2.84(2H, t, J=8.0Hz), 3.82(2H, s). 

3.94(3H, s), 4.08(2H, t, J=8.0Hz), 6.81 (1H ( s). 
7.25(5H,s), 8.06(1 H,s). 

to 4-Butyioxy-5-methoxy-2-pyridineacetonitrile (3e) 

iH-NMR(CDC/ 3 ) 8 : 0.99(3H, t, J=7.0Hz), 1.35-2.10(4H, m), 3.86(2H, s). 

3.93(3H, S), 4.09(2H, t, J=7.0Hz), 6.90(1 H, s), 
8.05(1 H.s). 



15 



4-(1 -Ethylpropyloxy)-5-me1hoxy-2-pyridineacetonitrile (3f) 



1 H-NMR(CDC* 3 ) 8 : 0.98(6H, t, J=7.0Hz), 1.60-2.00(4H, m), 3.85(2H, s), 
3.92(3H f s). 4.10-4.40(1H, m). 6.88(1H, s). 
20 8.06(1 H,s). 

5-Methoxy-4-methoxymethyloxy-2^yridineacetonitrile(3g) 

1 H-NMR(CDC/ 3 ) 8 : 3.52(3H, s), 3.84(2H, S), 3.96(3H, s). 5.32(2H, s), 
25 7.14(1H,s),8.13(1H,s). 

4- (2-lndanyloxy)-5-methoxy-2-pyridineacetonitrile(3h) 

1 H-NMR(CDC/ 3 ) 8 : 3.22(2H, dd, J=4.0, 17.0Hz), 
30 3.51(2H, dd, J=6.0. 17.0Hz), 3.86(3H, s), 3.88(2H, s), 

5.10-5.40(1H, m), 6.97(1H, s), 7.23(4H. s). 8.05(1H. s). 

5- Methoxy-4-(exo-2-norbornyloxy)-2-pyridineacetonitrile(3i) 

35 1 H-NMR(CDCi? 3 ) 8 : 1.10-2.00(8H, m), 2.30-2.70(2H, m), 3.85(2H, s), 
3.90(3H, s). 4.15-4.40(1H, m), 6.84(1H, s), 
8.03(1 H,S). 

5-Methoxy-4-(tetrahydro-3-furanyloxy)-2-pyridineacetonitrile(3j) 

40 1 H-NMR(CDC/ 3 ) 8 : 2.10-2.50(2H, m), 3.80-4.20(4H, m), 3.86(2H, s), 
3.92(3H, s), 4.90-5.20(1 H, m), 7.28(1 H, s), 
8.08(1 H,s). 

45 Preparation Example 6 

(2 32 g 10 mS and the solution was ref.uxed for 30 minutes. The reaction mixture was 
so esWue was dSved in chloroform and the solution was sequentially washed wrth aqueous saturated sod.um hydro- 
gencaSe ZSZ and saturated brine, then dried, and then concentrated under reduced pressure, to thereby 
obtain the title compound (2.36 g, yield 89%). 

1 H-NMR(CDC* 3 ) 8 : 1.60-2.10(8H, m), 3.72(3H, s), 3.76(2H. s). 
55 3.89(3H, s), 4.70-4.90(1 H, m), 6.81 (1H, s), 

8.04(1 H,s). 
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Preparation Example 7 



Synthesis of ^^^^necaibaW J^L „ e (33 6 0 24 ^ in tetrahydrofuran (400 ml) at - 
Under an argon atmosphere, to a solution of diisopropyiamme ^ ™. > 3,5-dichlo- 

to thereby obtain the title compound (27.2 g, yield 77%). 
1 H.NMR(CDC* 3 ) 5 : 8.63(2H t s). 10.44(1H, s). 
15 Preparation Example 8 

Synthesis of 3,5Hdimethoxy-4-pyridinecarbaldehyde: 

fn a sfmilar manner to that in Preparation Example 7, the title compound was prepared. 
20 1 H-NMR(CDC* 3 ) 5 : 4.02(6H, s). 8.17(2H. s). 10.50(1H. s). 
Preparation Example 9 

used for the subsequent reaction without additional purification. 

30 

4-Chloro-2-chloromethyl-5-methoxypyridine(8a) 
<H-NMR(CDC* 3 ) 5 : 4.00(3H, s), 4.60(2H, s), 7.50(1H, s), 8.25(1 H, s). 
35 Preparation Example 1 0 

and sodium cyanide, to thereby obtain a compound (9a) shown below. 

40 

4-chloro-5-methoxy-2-pyridineacetonitrile (9a) 
1H-NMR(CDC* 3 ) 5 : 3.87(2H, s), 4.01(3H, s), 7.44(1H, s), 8.23(1 H, s). 
45 Preparation Example 11 

g^lumn chromatography, to thereby obtain a compound (10a) shown below. 

55 4-CyclopentyHhio-5-methoxy-2-pyridineacetonitrile (10a) 

1 H-NMR(CDC/ 3 ) 5 : 1.55-2.40(8H. m). 3.55-3.80(1H. m). 3.87(2H, s). 
3.97(3H. S). 7.20(1H, s), 7.99(1H. s). 
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Preparation Example 12 



5 



10 



15 



20 



25 



30 



1 H-NMR(CDC* 3 ) 8 : 7.71 (1H, t, J=5.0Hz), 8.65(1 H, d, J=5.0Hz), 
8.73(1H, d,J=1.0Hz),10.45(1H,S). 

Preparation Example 13 

civnthesis of 3 5-dichloro-4-pyridinecatbaldehyde N-oxide: 
TrfS^'toMton (100 ml) of 3 5KJichloro-4-pyridinecarbaldehyde (Preparat«on Example 7) (5.00 g. 284 

corresponding acetal compound (6.19 g, yield 99%). 
1 H-NMR(CDC/ 3 ) 8 : 3.95-4.22(4H. m). 638(1 H. s). 8.49(2H. s). 

Th e ahn^escribed acetal compound (5.50 g. 25 mmol) was dissolved in dichloromethane (50 ml). To the solution 
^SSSSSSSSSSS^ f 10 30 mmol . and the mixture was stirred at room temperature for 15 

obtain the corresponding N-oxide compound (5.24 g, yield 89%). 
1 H-NMR(CDC* 3 ) 6 : 3.95-4.22(4H. m). 6.28(1H. s), 8.15(2H, s). 

Tho .hniHwiPttribad N-oxide compound (4.72 g. 20 mmol) was dissolved in acetone (40 ml)-H 2 0 (10 ml) solution. 

dichloro-4-pyridinecarbaldehyde N-oxide (3.78 g. yield 98%). 
35 1 H-NMR(CDC/ 3 ) 8 : 8.19(2H, s), 10.35(1H, s). 
Preparation Example 14 

Synthesis ot 4-(2-indanyloxy)-5-methoxy-2-pyridinecarbaldehyde: _«, QnA , ,c M , 9 71 „ in mmoli 

thereby obtain the title compound (1 .95 g, yield 72%). 

1 H-NMR(CDC4) 8 : 3.10-3.70(4H, m), 3.96(3H, s). 5.20-5.42(1 H. m), 
7.23(4H. S). 7.55(1 H, s). 8.27(1 H, s). 9.95(1 H, s). 

Preparation Example 15 

"ate (10.02 g. 60 were ^~^2t 
Pota Jum cSonate (8 28 g, 60 mmol) was added to the solution and the mixture was ref luxed for two hours wrth stir 
rinlSTb^oled nsolublesubsinceswereremoved by filtration and thefiltrate was evapo^ 

g, yield 84%). 

1 H-NMR(CDC/ 3 ) 8 : 1.29(3H. t, J=7.0Hz), 4.24(2H, q, J*7.0Hz), 
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4.64(2H, s), 6.10-6.30(1H, m), 6.60(1H, d, J=9.0Hz) 
7.15-7.42(2H, m). 

In 100 ml of dioxane. was dissolved N-ethoxycart>onylmethyl-2-pyridone (3.62 g, 20 mmol). To the solution was 
added 90% UBH 4 (0.96 g, 40 mmol) and the mixture was ref luxed for 20 minutes. Subsequently, ethyl acetate (20 ml) 
was added to the mixture and the ref luxing was carried out for five minutes. The reaction mixture was evaporated to dry- 
ness and water was added to the residue. The aqueous solution was extracted with chloroform (three times), dried, and 
then concentrated under reduced pressure. The residue was purified by silica gel column chromatography, to thereby 
obtain the title compound (1 .1 5 g, yield 41%). 

1 H-NMR(CDC* 3 ) 5 : 3.80-4.30(5H, m), 6.10-6.62(2H, m), 
7.20-7.50(2H, m). 

Preparation Example 16 

Synthesis of 5-cydopentyioxy-6-methoxy-3-pyridine acetonitrile: 
The procedure of Preparation Example 1 was repeated through use of 5-hydroxy-6-methoxy-3-pyridinemethanol 
and bromocyclopentane, to thereby obtain 5-cyclopentyloxy-6-methoxy-3-pyridinemethanol. 

20 1 H-NMR(CDC^) 6 : 1 .50-2.20(8H, m), 3.98(3H, s), 4.60(2H, s). 

4.73(1H, m). 7.10(1H, d, J=2.0Hz), 7.63(1H, d, J=2.0Hz). 

The procedure of Preparation Example 4 was repeated through use of 5-cyclopentyloxy-6-methoxy-3-pyrid- 
inemethanol and thionyl chloride, to thereby obtain 3-chloromethyl-5-cyclopentyloxy-6-methoxypyridine. 

25 

1 H-NMR(CDC* 3 ) 5 : 1.50-2.10(8H, m), 3.93(3H, s), 4.54(2H, s), 

4.70(1 H, m), 7.06(1 H, d, J=2.0Hz), 7.67(1 H, d, J-2.0Hz). 

The procedure of Preparation Example 5 was repeated through use of 3-chloromethyl-5-cydopentyloxy-6-methox- 
30 ypyridine and sodium cyanide, to thereby obtain 5-cyclopentyloxy-6-methoxy-3-pyridineacetonitrile. 

1 H-NMR(CDC/ 3 ) 8 : 1 .50-2.20(8H, m), 3.67(2H, s), 3.98(3H, s), 

4.75(1 H. m), 6.99(1 H,d,J-2.0Hz), 7.61 (1H, d, J=2.0Hz). 

35 Preparation Example 1 7 

Synthesis of 6-cyclopentyloxy-5-methoxy-2-pyridineacetonitrile: 

The procedure of Preparation Example 1 was repeated through use of 6-hydroxy-5-methoxy-2-picoline and bromo- 
cyclopentane, to thereby obtain 6-cyclopentyloxy-5-methoxy-2-picoline. 

40 

1 H-NMR(CDC* 3 ) 5 : 1.58-2.03(8H, m), 2.36(3H, s), 3.80(3H, S), 

5.44{1H, m), 6.59(1 H, d. J=8.0Hz), 6.92(1 H, d. J=8.0Hz). 

6-Cyclopentyloxy-5-methoxy-2-picoline (0.83 g, 4.0 mmol) and N-bromosuccinimide (0.80 g, 4.4 mmol) were dis- 
45 solved in carbon tetrachloride (10 ml). The solution in which benzoyl peroxide was added in a catalytic amount was 
ref luxed for two hours. After being cooled, water was added to the reaction mixture, which was extracted with ethyl ace- 
tate. The organic layer was washed with water, dried, and then concentrated under reduced pressure, to thereby obtain 
a residue which was used for the subsequent reaction. 

The procedure of Preparation Example 5 was repeated through use of the above<Jescribed residue and sodium 
so cyanide, to thereby obtain 6-cyclopentyloxy-5-methoxy-2-pyridineacetonrtrile (0.72 g, yield 77%). 

1 H-NMR(CDC/ 3 ) 8 : 1 .50-2.40(8H, m), 3.73(2H, s), 3.84(3H, s), 

5.40(1 H, m), 6.80(1 H, d, J=8.0Hz), 7.00(1 H, d, J=8.0Hz). 

55 Preparation Example 1 8 

Synthesis of 5-methoxy-4-[2-(4-metr^l-5-thiazolyl)ethyloxy]-2-pyridineacetonitrile: 

The procedure of Preparation Example 1 was repeated through use of 4-hydroxy-5-methoxy-2-pyridmemethanol 
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^h.oroethyO-4-methyHhiazde. to thereby obtain 5.methoxy-4. l 2^m e thy.-5-«hiaz^)e^oxy]-2wid- 



and 
inemethanol. 



1H.NMR(CDC^ 3 ) 8 : 2.46(3H, s), 3.33(2H. t. J=6.5Hz). 3.92J3K s) 
4.22(2H, t, J=6.5Hz), 4.65(2H, s). 6.75(1 H, s), 
8.07(1 H, s), 8.61 (1H.S). 



70 zolyl)ethyloxy]pyridine. 



^H-NMR(CDC/ 3 ) 8 : 2.47(3H, s). 3.34(2H, t, J=6.5Hz), 3.94(3H, s), 
4.25(2H ( t, J=6.5Hz), 4.59(2H, s), 6.94(1H, s), 
8.08(1 H,s), 8.61 (1H.S). 



15 



Theprocedureof Preparation Exanple 5 was repeated th^ 
thiazotyl)ethyloxylpyridine and sodium cyanide, to thereby obtam 5-methoxy-4-[2-(4-me^^ pyn 



dineacetonitrile. 

2 o 1H-NMR(CDC* 3 ) 8 : 2.47(3H, s), 3.35(2H, t, J=6.5Hz), 3.85(2H, s) 
3.93(3H, s). 4.24(2H, t. J=6.5Hz). 6.87(1 H, s). 
8.07(1 H,s), 8.62(1 H,s). 



Example 1 
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35 



Synthesis of (ZJ^-cyoloperrty^ (f0rmU,a 0) ' 

oymnebis, u \ j \ , r 3 4 „ r5 3 5< ii C hloro-4-pyndyl, and X = O): 

obtain the title compound (24.83 g, yield 91%). 
Melting point: 126-126.5°C 

1 H-NMR(CDC* 3 ) 8 : 1.60-2.15(8H. m). 3.98(3H, s), 4.92.4.98(1H. m), 
7.26(1 H, S). 8.1 9(1 H. s). 8.20(1 H, S), 8.61 (2H, s). 

Example 2 

The procedure of Examp.e 1 was repeated through use of ^oloperrtyloxy-S-methoxy^ridineacetonrtrile (3a) 
and 2 6-dichlorobenzaldehyde, to thereby obtain the compound shown below. ,„ h£ir0 i n R 1 _ 

cyclopentyl. R 2 = CH 3 . R 3 = CN. R 4 = H, R 5 = 2,6-dichlorophenyl, and X = O) 
Melting point: 129-130«C 

1 H-NMR(CDC* 3 ) 6 : 1.60-2.20(8H, m), 3.97(3H, s), 4.92-4.98(1H, m), 

1 3; 7.25(1H.s),7.26-7.31(1H.m),7.42(2H.d.J=7.0H Z ), 

so 8.20(1 H.S). 8.23(1 H, s). 

Example 3 
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The procedure of Example 1 was repeated through use of 4-cyc.opentyloxy-5-me»hoxy.2-p y ridineacetonitri.e (3a) 

and 3-pyridinecarbaldehyde, to thereby obtain the compound shown below. cvdoDent vi R 2 

(zS-(4-Cyclopentylox y -5-methoxy-2-pwidyl)-3H3-pyridyl)propenenrtr.le (formula (1), wherem R - cyclopentyl. R 

= CH 3 . R 3 = CN. R 4 = H, R 5 = 3-pyridyl. and X = O) 



19 



EP 0 882 714 A1 

Melting point: 122.5-123.5«C 

iH-NMR(CDC/3) 8 : 1.50-2.20(8H. m), 3.98(3H. s). 4.84-5.06(1 H mJ 

7.30(1 H, S), 7.48(1 H. dd. J=5.0, 8.0Hz), 8.20(1 H. s), 
8.38(1 H, s). 8.55(1 H, dt, J=2.0. 8.0Hz), 
8.70(1 H. dd. J=2.0. 5.0Hz), 8.98(1H. d. J=2.0Hz). 

Example 4 

The procedure of Example 1 was repeated through use of 4^yclopentyloxy-5-methoxy-2-pyridineacetonitrile (3a) 
and 4-Dvridinecatbaldehyde. to thereby obtain the compound shown below. „,„ anhA n 2 

(Z) 2^ (formu,a Wher6,n R = CyCl0Penty ' 

= CH 3> R 3 = CN, R 4 = H, R 5 = 4-pyridyl, and X = O) 

Melting point: 142-142.5°C 
is 1 H-NMR(CDC< 3 ) 8 : 1.64-2.14(8H, m), 3.97(3H, s), 4.92-4.98(1 H, m), 

7.28(1H, s). 7.74(2H. dd, J=2.0, 6.0Hz), 8.16(1H. s), 
8.26(1 H, s), 8.74(2H, dd, J=2.0, 6.0Hz). 



10 



so 



25 



Example 5 

The procedure of Example 1 was repeated through use of 4-cyclopentyloxy-5-methoxy-2-pyridineacetonrtrile (3a) 
anri 2-methoxv-1-naDhthaldehyde, to thereby obtain the compound shown below. 

(formU,a Where ' n = 

cyclopentyl, R 2 = CH 3 . R 3 = CN, R 4 = H, R 5 = 2-methoxy-1-naphthyl. and X = O) 



Melting point: 168-169°C 
1 H-NMR(CDC* 3 ) 8 : 1. 60-2.1 5(8H. m). 3.97(3H. s), 4.04(3H. s). 

4.80-5.00(1 H. m), 7.29(1 H. s), 7.34-7.42(2H, m), 
7.48-7.53(1 H, m), 7.80-7.93(3H, m). 8.21 (1H, s), 
30 8.69(1 H.s). 

Example 6 

The procedure of Example 1 was repeated through use of 4-cyclopentyloxy-5-methoxy-2-pyridineacetonrtrile (3a) 

35 and 2-chlorobenzaldehyde, to thereby obtain the compound shown below. „, horoin R 1 _ 

(Z)-3-(2-chlorophenyl)-2-(4-cyclopentyloxy-5-methoxy-2-pyridyl)pr( ) penen l tr^ (formula (1). wherem R - 

cyclopentyl. R 2 = CH 3 . R 3 = CN. R 4 = H, R 5 = 2-chlorophenyl. and X = O) 
Melting point: 122-123°C 

1 H-NMR(CDC/ 3 ) 8 : 1.60-2.15(8H. m). 3.96(3H, s), 4.92-4.97(1 H. m), 
7.26(1H, S). 7.35-7.41(2H, m), 7.46-7.50(1 H, m), 
8.10-8.18(1H, m), 8.19(1H, s), 8.63(1H. s). 

Example 7 

The procedure of Example 1 was repeated through use of 4-cyclopentyloxy-5-methoxy-2-pyridineacetonitrile (3a) 
and 4-cyanobenzaldehyde. to thereby obtain the compound shown below. 

(a 3-(4-cyancpheny1)-2-(4-cyclopentylox y -5-methoxy-2-pyridy1)propenen^ (formula (1), wherein R - 

cyclopentyl, R 2 = CH 3 , R 3 = CN. R 4 = H, R 5 = 4-cyanophenyl. and X = O) 
Melting point: 149-150°C 

1 H-NMR(CDCi 3 ) 8 : 1.55-2.20(8H. m), 3.97(3H, s), 4.80-5.10(1H, m), 

7.28(1 H. s). 7.75(2H. d, J=9.0Hz). 8.03(2H. d. J=9.0Hz). 
8.15(1H.S).8.33(1H.S). 

Example 8 

The procedure of Example 1 was repeated through use of 4-cyclopentyloxy-5-methoxy-2-pyridineacetonitrile (3a) 
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and 4-trifluoromethylbenzaldehyde. to thereby obtain the compound shown below. 

(Z^S-Cyd^ (formU ' a ^ 

cyclopentyl. R 2 = CH 3 , R 3 = CN, R 4 = H, R 5 = 4-trifluoromethylphenyl. and X = O) 



5 Melting point: 116-117°C 

iH-NMR(CDC/ 3 ) 5 : 1 .55-2.20(8H, m). 3.97(3H. s). 4.80-5.10(1H. m), 
7.27(1 H, s). 7.72(2H, d, J=9.0Hz). 
8.04(2H, d. J=9.0Hz), 8.15(1 H. s). 8.35(1H. s). 

io Example 9 



The procedure ot Example 1 was repeated through use of ^cloperrtyloxy-S-methoxy^-pyridineacetonitrile (3a) 

and 2 6-dimethoxybenzaldehyde, to thereby obtain the compound shown below. 

(ZW4-Cy^ {formU,a 0)1 

<5 cyclopentyl, R 2 = CH 3 . R 3 = CN. R 4 = H. R 5 = 2.6-dimethoxyphenyl. and X = 0) 

Melting point: 168-1 70°C 

'H-NMR(CDC< 3 )8: 1.55-2.10(8H. m). 3.89(6H, s), 3.94(3H, s). 

3 ' 4 8Q . 5 1Q(1H m) 6 eo^H. d. J=8.0H Z ). 7.24(1H, s). 
7.42(1H, t. J=8.0Hz), 8.16(1H. s), 8.27(1H. s). 

Example 10 

The procedure of Example 1 was repeated through use of 4-cyclopenty.o^ ™ 
and 4-quinolinecarbaldehyde. to thereby obtain the compound shown below C yclopentyt, 
(Z) 2-(4-Cyclopentyloxy-5-methoxy-2-pyridy1)-3-(4^uinolyl)propenenrtr.le (formula (1), wherein R cyaopeniy., 

R 2 = CH 3 . R 3 = CN, R 4 = H, R 5 = 4-quinolyl, and X = 0) 
Melting point: 160-161°C 

1 H-NMR(CDC* 3 ) 5 : 1.55-2.10(8H, m). 4.00(3H. s), 4.80-5.10(1 H. m), 
7.32(1 H. s), 7.45-8.30(5H. m), 8.21 (1H, s), 
9.02(1H, s), 9.04(1 H, d, J=4.0Hz). 

35 Example 11 

Th« procedure of Example 1 was repeated through use of ^cyclopertyloxy-S-methoxy^wridin^eacetonitriMSa) 
cyclopentyl. R 2 = CH 3 , R 3 = CN, R 4 = H, R 5 = 3.5-dimethoxy-4-pyridyl. and X = 0) 



20 



25 



30 



40 

Melting point: 143-144°C 

1 H-NMR(CDC* 3 ) 5 : 1.55-2.10(8H, m), 3.96(3H, s), 4.00(6H, s), 
4.80-5.10(1H, m), 7.25(1H, s), 8.11(2H, s), 
45 8.17(2H,s). 

Example 12 



50 



The procedure 0. Example 1 was repeal through use 0. 4^olopen,^.5.m«h»,-2l>yhdineeoeto n l«e (3a| 
CH 3 , R 3 = CN, R 4 = H, R 5 = phenyl, and X = O) 



Melting point: 107-108°C 
55 1 H-NMR(CDC/ 3 ) 8 : 1 .40-2.30(8H, m). 3.96(3H. s). 

4.80-5.10(1 H, m), 7.26(1 H.s), 

7.35-7.60(3H, m), 7.80-8.10(2H, m), 8.15(1H. s), 

8.32(1 H.s). 
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Example 13 

The procedure of Example 1 was repeated through use ol 4-cyclopentyloxy-5-methoxy-2-pyridineacetonitrile (3a) 
and2-thiophenecarbaldehyde. to thereby obtain the compound shown below, 
s (Z)-2-(4-Cyclopentyloxy-5-methoxy-2-pyridyl)-3-(2-thienyt)propenenitrile (formula (1). wherein R = cyctopentyl. R 

= CH 3 , R 3 = CN, R 4 = H, R 5 = 2-thienyl, and X = O) 
Melting point: 89-90°C 

io 1 H-NMR(CDC< 3 ) 6 : 1 .60-2.20(8H. m). 3.95(3H. s). 4.80-5.00(1 H, m). 

7.05-7.25(1H, m). 7.19(1H, s). 7.57(1H. d, J=5.0Hz). 
7.72(1 H, d. J=4.0Hz), 8.12(1H, s). 8.44(1 H, s). 



75 



20 



25 



30 



Example 14 

The procedure of Example 1 was repeated through use of 5-methoxy-4i5henethyloxy-2-pyridineacetonitrile (3c) 
and 3 5-dichloro-4-pyridinecarbaldehyde (Preparation Example 7), to thereby obtain the compound shown below. 

(Z)-3-(3,5-Dichlorc)-4i)yridyl)-2-(5-methoxy-4-phenethyloxy-2-pyridyl)propenenHrile (formula (1), wherein R = 
phenethyl, R 2 = CH 3 , R 3 = CN, R 4 = H, R 5 = 3.5-dichloro-4-pyridyl, and X = O) 

Melting point: 141.5-142.5°C 
1 H-NMR(CDC< 3 ) 8 : 3.21 (2H, t, J=8.0Hz), 4.00(3H, s). 

4.34(2H. t, J=8.0Hz), 7.20-7.40(6H. m), 

8.16(1H, s), 8.22(1H, s). 8.60(2H, s). 

Example 15 

The procedure of Example 1 was repeated through use of 5-methoxy-4-(3-phenylpropyloxy)-2-pyridineacetonitrile 
(3d) and 3 5-dichloro-4-pyridinecarbaldehyde (Preparation Example 7). to thereby obtain the compound shown below 

(Z)-3-(3 5-Dichloro-4-pyridyl)-2-[5-methoxy-4-(3-phenylpropyloxy)-2-pyridyl]propenenitrile (formula (1). wherein R 
= 3-phenylpropyl. R 2 = CH 3 . R 3 = CN. R 4 = H, R 5 = 3.5-dichloro-4-pyridyl, and X = O) 



Melting point: 101-102°C 

1 H-NMR(CDC* 3 ) 8 : 2.00-2.40(2H. m), 2.86(2H, t. J=8.0Hz), 4.02(3H, s), 
35 4.15(2H.t,J=8.0Hz).7.10-7.40(6H,m), 8.16(1 H,s), 

8.22(1 H.s), 8.60(2H.s). 

Example 16 

40 The procedure of Example 1 was repeated through use of 4-butyloxy-5-methoxy-2-pyridineacetonrtrile (3e) and 
3 5-dichloro-4-pyridinecarbaldehyde (Preparation Example 7), to thereby obtain the compound shown below. 

(Z)-2-(4-Butyloxy-5-methoxy-2-pyridy0-3-(3.5-dichloro-4-pyridyl)propenenitrile (formula (1), wherein R = butyl. R 
= CH 3 , R 3 = CN. R 4 = H, R 5 = 3.5-dichloro-4-pyridyl, and X = 0) 

45 Melting point: 108-109 6 C 

1 H-NMR(CDC* 3 ) 8 : 1.00(3H, t, J=7.0Hz). 1.30-2.10(4H. m). 4.00(3H. s). 

4.16(2H, t. J=7.0Hz). 7.27(1H, s). 8.19(1H. s). 
8.21(1 H.S). 8.61 (2H.S). 

so Example 17 

The procedure of Example 1 was repeated through use of 4-(1-ethylpropyloxy)-5-methoxy-2-pyridineacetonitrile 
(3f) and 3 5-dichloro-4-pyridinecafbaldehyde (Preparation Example 7). to thereby obtain the compound shown below. 
(Z)-3-(3.5-Dichloro-4-pyridy0-2-[4-(1-ethylpropyloxy)-5-methoxy-2-pyridyl]propenenitrile (formula (1). wherein R = 
55 1 -ethylpropyl. R 2 = CH 3 . R 3 = CN. R 4 = H. R 5 = 3.5-dichloro-4-pyridyl. and X = 0) 

Melting point: 127-127.5°C 

1 H-NMR(CDC< 3 ) 8 : 1.00(6H, t. J=7.0Hz). 1 .60-2.00(4H. m). 4.00(3H. s). 
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4.10-4.400H. m). 7.25(1* s), 8.19(1H. s), 8.22(1H, s), 
8.61 (2H.S). 



Example 18 

He «• - ON. R* - H. tf - tS**«>*VI>>* and X . 0) 

4 19(2H, q. J=7.0Hz), 4.80-5.00(1H, m), 7.26(11-1, sj, 
8.18(1 H, 8), 8.19(1 H,s), 8.61(2H.s). 

Example 19 

indanyl. R = CH 3 . R 3 = CN. R 4 = H. R 5 = 3.5^ichloro-4-pyndyl, and X = 0) 

Melting point: 185-185.5°C 
1 H-NMR(CDCW 8 : 3.28(2H,dd.J=3.5, 17.0Hz), 
H { 3 ' 3 51(2H.dd.J=6.0, 17.0Hz), 3.92(3H,S), 

5.32-5.38(1H, m). 7.17-7.28(5H. m), 8.21(1H. s). 
8.22(1 H,S), 8.61 (2H.S). 

Example 20 

Melting point: 138-140°C 

iH NMFWCDCW 5 • 2 10-2.50(2H, m), 3.80-4.20(4H, m). 3.99(3H. s), 
H-NMR(CDC* 3 ) 2.10 ^ 2Q j iH ^ 7 2q(ih ^ 821(1H s) 8 24(1H s) 



20 



25 



40 



45 



8.61 (2H.S) 

Example 21 



Tnep.cedureotExanp,™^ 
,1 j2i£S*SS. * - CH3. R 3 - CN, R 4 = H, R = a.Mich.o^.pyndyl. and X = O) 



R 

50 Melting point: 145.5-146.5°C 

1 H-NMR(CDC/ 3 ) 8 : 1.10-2.00(8H, m , 2.30-2.70(2H. m). 3.98 3H, S), 
NM 1 " 4 .30-4.50(1H, m). 7.21(1H, s), 8.19(2H, 8). 8.61(2H. s). 



55 



Example 22 
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tion (1 M), the title compound was prepared- 

4.56-4.60(1 H, m), 6.70(1 H, s), 7.57(1 H, s), 
7.94<1H,s),8.40(2H,s). 

Example 23 1 

Synthesis of B*<*«*^^ *"* ^ " = 

cydopenty1.R 2 = CH 3 ,R 3 = H.R 4 = CN l; R5= j2^M« a 20 mmol) and 3-pyridineacetonitrile (2.36 g. 20 
4-Cyctopentyloxy*^^ a cH^Na-CHaOH solution (1 M, 23 

yield 71%) from a 1% (v/v) methanol-cnloroform-eluted fraction. 

7.41(1 H, dd, J=5.0, 7.0Hz), 7.64(1 H, s), 7.72(1 H, S), 

7.98-8.03(1 H, m). 8.26(1 H, s), 

8.64(1 H, dd, J=1-5, 5.0Hz), 8.97(1 H, d. J=2.0Hz). 



10 



15 



25 



30 



35 



Example 24 



40 



50 



55 



' The procedure ot Erampte a wa, repeated tad*. . C 4^*^-^^-*^ 
= CH 3 , R 3 = H. R 4 = CN. R 5 = 2-thienyl, and X = O). 

ssssU) « ^ m) - 3 - 98(3H - s) ' n \ ohz. 

H 1 3J 7. 08 (1H,dd.J=4.0. 5.0Hz). 7.33(1H.dd.J=1.0. 5.0Hz). 
7.43(1 H. s). 7.44(1 H, dd. J=1.0. 4.0Hz). 
7.62(1 H,S), 8.22(1 H.S). 

Example 25 

The prcceou-e « E*™te 23 wee repeated tWdt* » OT «,*»aptfo»v5-^ 

CH 3 . R 3 = H, R 4 = CN. R 5 = phenyl, and X = O). 
Melting point: 91-91.5°C 

lH-NMR(CDC/3) 8 : 1.60-2.20(8H, m). 3.99(3H. s). m \ 
3 ' 7 38 . 7 .49 (3 H, m), 7.62(1 H. s), 7.70-7.75(2H, m), 
7.77(1 H.S), 8.23(1 H. s). 

Example 26 

« procure at Example . «as repaated m» "'^SiSSS!: 
= CH2OCH3. R 2 = CH 3 . R 3 = CN. R 4 = H, R = 3.5-dichloro-4-pyr.dyl. and X = O). 
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Melting point: 140-141°C 



iH-NMR(CDC/ 3 ) 6 : 3.54(3H, s), 4.O30H. s), 5.38(2H, s). 7.54(1H. s). 
8.14(1H,S) I 8.28(1H,S),8.61(2H,S). 



5 



10 



15 



Example 27 

Synthesis of (Z)-3-(3,^^^ (formU,a 
q1 u r2 - ru. r3 - CN R 4 = H, R 5 = 3,5-dichloro-4-pyridyl, and X = O): 

^SiSSSL hours. The reaction mixture was evaporated to dryness. The residue was MMtaJ 
Sn^wartf *e pH of the solution was adjusted to about 6 through addition of an aqueous saturated Isod-um 
SISSSSSTSJSK Stated crystal were collected by titration, washed with water, and recrysta.. E ed 
from ethanol. to thereby obtain the title compound (0.56 g. yield 88%). 



Melting point: 218-219.5°C 

1 H-NMR(DMSO-d 6 ) 6 :3.94(3H, s). 7.33(1H. s). 8.19(1H. s). 8.29(1H, S). 
20 8.81 (2H.S). 



25 



30 



Example 28 

hexane-diethyl ether, to thereby obtain the title compound (360 mg. yield 76%). 

as Melting point: 111-113°C 

1H-NMR(CDC< 3 )8: 1. 94(1 H. t. J=5.0Hz). 2.1 2-2.20(2H.m) 

3 87-3.92(2H, m). 4.00(3H. s). 4.33(2H, t. J=6.0Hz). 
7.30(1H. S). 8.18(1H, s). 8.22(1H, s). 8.61(2H. s). 

40 Example 29 

The orocedure of Example 1 was repeated through use of 4-cyclopenty1thio-5-methoxy-2-pyridineaceton frile (10a) 
and Example 7). to thereby obtain the compound sh^ow _ 

™^ (formUla " 

45 cyclopentyl, R 2 = CH 3 . R 3 = CN. R 4 = H, R 5 = 3.5-dichloro-4-pyridyt. and X = S). 

Melting point: 147-148°C 

1 H-NMR(CDC4) 8 : 1.50-2.40(8H, m). 3.60-3.95(1H, m). 4.04(3H. s), 
3 ' y 59(1H s) 8 14{1H> s)i 8.18(1H, S), 8.61 (2H. s). 

Example 30 



50 



55 



The procedure of Example 23 was repeated through use of 4^clopentyloxy-5-metf 1 oxy-2^ridinec aro aldehyde 
and 3 5-dichloro-4-pyridineacetonitrile, to thereby obtain the compound shown below. 

(tormU ' a " 

opentyl, R 2 = CH 3 . R 3 = H, R 4 = CN. R 5 = 3.5-dichloro-4-pyridyl, and X = O). 



cyclopentyl 
Melting point: 140.5-142°C 
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i H -NMR(CDC* 3 ) » : 1.50-2.00(8H, m). Mfflt 4 4*0-4 .1*1* «J 
6.68(1H, S), 7.51(1H. s). 7.89(1H. s). 8.57(2H, S). 

Example 31 

Svnthesis of (E)-2-(4-cyclop^^^ *" ^ ^ 

Synthesis oi icj ^^"^ ' _ 3 H r4 _ H R 5 _ 3 g-dich oro-4-pyndyl, and X = O). 

wherein R = cyclopentyl, R = CH 3 R = ' C0 2 H, R - H J R ^ 0 . 4 ^ )pr0 p enoate (formula (1). wherem R 

Methyl (E).2-(4-cyc.oper^o^ 

= cyclopentyl. R* = CH 3 . R = ^H* R Q ^^^ The mixture was stirred for two hours 

in methanol (4 ml). A 1 N aqueous N*OH solutoon (2 ml ° ammon ium chloride solution. Precipitated 

mg, yield 59%). 

Melting point: 1 78-1 80°C (decomposition) 

1 H .NMR(CDC* 3 ) 8 : 1.40-2.00(8H, m) . W*^"J 
6.78(1 H, S), 7.50(1 H. s), 7.94(1 H, S), 8.56(2H ( Sj. 

20 Example 32 

cyclopentyl. R = CH 3 . R 3 = CN, R* = H. R = 3-nitrophenyl. and X = O). 



70 



15 



25 



30 



35 



' 3; ? 28(1H s) 7 67(1H( tt j=8.0Hz), 8.16(1H, s), 
8.20-8.40(3H, m), 8.60-8.70(1 H, m). 

Example 33 



txampie oo 

c/dSnti. R* - CH 3 , R 3 = CN. R 4 » H, R « lAbao+WM. and X - O). 



7 28(1H s), 8.10(1H,t, J=6.0Hz), 8.18(1H, s). 
8.47(1H, S), 8.56(1 H. d. J=5Hz), 8.60(1H, d. J=2Hz). 



45 



50 



55 



Example 34 

The 0, - «. «P— «»ugh use C ^nda^-^-^^* <»> 

Mn££ S - CH 3 R 3 = CN, R 4 = H, R = 2-methoxycarbonyM-pyndyl, and X = O). 



R 1 

Melting point: 177-179°C 
1 



u MMFUCDC^ 5 3.14-3.85(4H, m), 3.93(3H, s), 4.05(3H. s), 
H-NMR(CDC* 3 ) • 3 ^ 36 j iH m j W7J8W m)> 8 .01-8.09(1H, m), 

8.18(1 KS). 8.35(1 H.S), 8.47(1H,s), 
8.89(1 H, d.J=5.0Hz). 
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Example 35 



.1 Ear* 1 «* repeat* MM* « « ^.Klanyloxy^rn^lvW^c^rfc |3h) 
CH 3 R 3 = CN F? - H. R 5 = 4-pyridyl. and X = O). Melting port: 205-206 C 



10 



8.17(1H, S), 8.28(1H, s), 8.78(2H. d, J=7.0Hz). 



15 



20 



Example 36 

. _ . fi - ^ repea ted through use of 4-(2-ind^^ (3h) 
Mar^tf • CHj. R 3 = CN. R 4 = H. R = * ■ °> 



7.24(4H, S), 7.33(1 H, S), 7.85(2H, d. J=7.0Hz). 
8.10-8.30(4H, m). 



Example 37 



25 



30 



35 



40 



45 



50 



55 



txampie or 

below. x = mirf i^2^dvlV1-ethenyQ^,5<licWoropyridine N-oxide (formula (1). 

M(Z)^yano-2K4-g-ind^^e^-2 g^JJ^ and X - O). 

wherein R 1 = 2-indanyl, R z = CH 3 , R - on. n n, 

Melting point: 229-230°C 
Example 38 

Ri JSES." - CH 3 , R 3 - CN. R 4 = H, R* ^rldfand 3-formy.benzoic acid (3.00 g, 20 

4 Cyciopentyloxy-5-methoxy-2-pyridineacetonrtr,le 3a) (4^64 9 20 mmop C H 3 ONa-CH 3 OH solu- 

mmo^wUsT^^ 

tion (46 ml) was added dropwise. The r ^'^^SJ£ crystals were collected by filtration, washed, and 
8.25(1H,S).8.35(1H.S). 8.56(1H.s). 



Example 39 

.jsssstsssRssassss----* 
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Melting point: 116-117°C 

i H .NMR(CDC/ 3 ) 5 : 1.55.2.30(8H, m). 3.96(3H. s) 4.00(3H, s). 
Example 40 



10 



15 



Example 41 

CH 3 , R 3 = H, R 4 = CN, R 5 = 4-pyridyl, and X = O). 



7.87(1H, s). 8.29(1H. s), 8.73(2H, d. J=6.0Hz). 



30 



Example 42 



8.19(1H. S), 8.27(1H, s), 8.61(2H, S). 



40 



Example 43 



45 



50 



Melting point: 159-160'C 

iH-NMR(CDC/ 3 ) 5 : 2.24(1H. t J=6.0Hz). 4.01(3H. s) JOMJBJH. m). 
H 1 3 4 .27(2H,t.J=4.0Hz),7.29(1H.s).8.19(1H.s), 

8.24(1H,S), 8.61(2H.S). 

55 Example 44 



.eproceo-ureolExanp,^^ 
2 -pyridyl)propenenitrile (formula (1). wherem R 1 = H, R = CH 3 , R - CN, n 



28 



EP 0 882 714 A1 



0) and 4-bromobutanol, to thereby obtain the compound shown below. ^ 
(Z)-3-(3,5-Dichloro-4-pyridyl)-2-[4-(4-hydroxv^ (formula (1). wherein R 

= (ChfekOH. R 2 = CH3. R 3 = CN, R 4 = H, R 5 = 3.5<lichloro-4-pyridyl. and X = O). 



s Melting point: 120.5-122°C 

1 H-NMR(CDC* 3 ) 8 : 1.74-1.82(3H. m). 1 .99-2.05(2H. m), 

3.75(2H, m), 4.00(3H. s), 4.21 (2H, t, J=6.0Hz), 
7.27(1H. S). 8.19(1H, s), 8.21(1H. S), 8.61(2H. s). 



10 Example 45 



15 



The procedure of Example 28 was repeated through use of (Z)-3-(3,5-dichloro-4-pyridyl)-2-(4-hydroxy-5-methoxy- 
2-pyridyl)propenenitrile (formula (1). wherein R 1 = H, R 2 = CH 3 . R 3 = CN, R 4 = H, R 5 = 3,Wichloro-4-pyridyt, and X = 
0) and 5-bromopentanol, to thereby obtain the compound shown below. 

(Z)-3-(3.5-Dichloro-4^yrklyl)-2-[4K5-hydroxypentytoxy)-5-methoxy-2i3yridyl)propenenrtrile (formula (1), wherein 

R 1 = (CHzJsOH. R 2 = CH 3 , R 3 = CN, R 4 = H. R 5 = 3.5-dichloro-4-pyridyl. and X = 0). 



Melting point: 86-87°C 

so 1 H-NMR(CDC* 3 ) S : 1 .35(1 H. m). 1 .58-1 .70(4H. m), 1 .93-1 .97(2H. m), 
3.71(2H. m). 4.00(3H, s). 4.16(2H, t, J=6.0Hz), 
7.26(1H. s), 8.19(1H. s), 8.21(1H, s), 8.61(2H, s). 



25 



Example 46 



Synthesis of (Z)-3-(3.5-dichloro-4-pyridy1)-2-[5-methox^ 
penenitrile (formula (1). wherein R 1 = 3.4-methylenedioxyphenylmethyl, R 2 = CH 3 , R 3 = CN. R 4 = H. R = 3.5-d.chloro- 

4 Py (Z)-t(3^DicWoro-4-pyridyl)-2-(4-hydroxy-5-meto^ (formula (1). wherein R 1 = H, R 2 = 

30 CH 3 R 3 = CN R 4 = H R 5 = 3,5-dichloro^-pyridyl. and X = O) (0.97 g, 3.0 mmol), 3.4-methylenedioxyphenylmethanol 
(0 50 g 3.3 mmol). and triphenylphosphine (1 .18 g, 4.5 mmol) were dissolved in tetrahydrofuran (100 ml). While the 
solution was stirred at room temperature, diethyl azodicarboxylate (0.78 g. 4.5 mmol) was added dropwise. The reac- 
tion mixture was stirred for four hours at room temperature and then water was added thereto. The mixture was 
extracted with ethyl acetate. The organic layer was sequentially washed with water and saturated brine, dried, and then 
35 concentrated under reduced pressure. Crystals precipitated from the residue were recrystallized from an isopropyl 
ether-ethanol, to thereby obtain the title compound (1 .01 g. yield 74%). 



Melting point: 182-183°C 

40 1 H-NMR(CDC< 3 ) 8 : 4.00(3H. s). 5.15(2H, s). 5.98(2H. s). 

6.80-7.00(3H. m), 7.36(1 H, s). 8.16(1 H. s). 
8.23(1 H.S). 8.61 (2H.S). 



Example 47 

The procedure of Example 46 was repeated through use of (Z)-3-(3.5-dichloro-4^yridyl)-2-(4-hydroxy-5-methoxy- 
2-pyridyl)propenenitrile (formula (1). wherein R 1 = H. R 2 = CH 3 . R 3 = CN. R 4 = H, R 5 = 3.5-dichloro-4-pyridyl. and X = 
0) and 4 5-dimethoxy-2-pyridinemethanol, to thereby obtain the compound shown below. 

(Z)-3-(3 5-Dichloro-4-pyridyl)-2-[M (formula 
(1), wherein R 1 = 4.5-dimethoxy-2-pyridyimethyl. R 2 = C H 3 . R 3 = CN. R 4 = H. R 5 = 3.5-dichloro-4-pyridyl, and X = O). 

Melting point: 146.5-147.5°C 

1 H-NMR(CDC* 3 ) 8 : 3.94(3H, s). 3.96(3H. s). 4.03(3H. s). 5.31(2H. s). 

7.07(1H, S), 7.52(1H. s). 8.09(1H. s), 8.14(1H. s). 
8.24(1 H.S), 8.60(2H.S). 
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Example 48 



2-pyrkJy1)propenenitrile (formula (1). wherein R = H. R< = CH 3 . R - CN, R o.™ * 

0) and cyclopropanemethanol. to thereby obtain the compound shown below 

S 2 (4-Cyc^ropylmeth^ (formula Mn 

Ri .^mSLS R 2 = CH 3 ; R 3 = CN. R< = H, R = 3,5-dichloro-4-pyndyl, and X = 0). 



10 



15 



20 



25 



Melting point: 118-119*0 

1 H-NMR(CDC* 3 ) 5 : 0.44<2H, m), 0.72(2H. m), 1.36(1H, m). 

3.99(2H, d, J=7.5Hz), 4.02(3H. s). 7.23(1H, s), 
8.190H.S), 8.23(1K s), 8.61(2H, s). 

Example 49 

2-pyridyl)propenenitrile (formula (1), wherein R = H, R = CH3, R - CN, R - n, n ,5,0-a.c o 
0) and 2-pyridineethanol. to thereby obtain the compound shown below. 

* £ip>Dichto^^ {formu,a ^ 

R1 = 2-(2-pyridyl) ethyl. R 2 = CH 3 . R 3 = CN. R = H, R = 3.5^ichloro-4-pyr.dyl. and X = 0). 
Melting point: 134-135°C 

iH-NMR(CDC^) 8 : 3.38(2H > t, J=7.0Hz). 3.96(3H, s) 

4.58(2H. t. J=7.0Hz). 7.00-7.30(2H. m), 7.32(1H. S). 

7.65(1H. m), 8.15(1H. s). 8.21(1H, s), 8.55(1H. m), 

8.61(2H. s). 

Example 50 
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35 



2-pyridyl)propenenitrile (formula (1), wherein R 1 = H, R = CH* R — on, n n, n 
r\\ i~tA mcrfhui «; fhifljoleethanol to thereby obtain the compound shown below. 



Melting point: 136-137°C 
1 



40 



45 



50 



55 



H-NMR(CDC^) 8 : 2.48(3H. s), 3.36(2H, t, J=7.0Hz), 4.00(3H, s), 
4.31(2H, t, J-7.0HZ). 7.22(1H, s), 8.18(1H, s), 
8.23(1H,s),8.61(2H, S). 8.61(1H, s). 

Example 51 

-proc^x^ 

wherein R^ Widoi i-H&l* R 2 - CH 3 , R 3 = CN. R = H, R 5 = 3.5<fichloro-4-pyr,dy.. and X = 0). 

Melting point: 142-143 0 C 

1 H-NMR(CDC/ 3 ) 6 : 3.97(3H. S), 4.41 (2H, t. J=5.0Hz). 

4.48(2H. t. J=5.0Hz), 6.17-6.22(1H, m), 

6 58(1H. d. J=10.0Hz). 7.26(1H. s), 7.32-7.40(1 H. m), 

7.45(1H. dd, J=2 0, 7.0Hz). 8.10(1H, s). 8.22(1H, s), 

8.60(2H. S). 
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Example 52 



R 1 = 3-(3-pyridyl)propyl, R = CH3, H - on, n - n, n 
Melting point: 91-93°C 



2-pyridyi)propenenitrile (formula (1). wherein m = n, n " — 

cTand 3 pyrWinepropanol. to thereby obtain the compound shown below. 

R n =3 



JO 



4 21 (2H t, J=6.5Hz). 7.30(1 H, m), 7.56(1 H, s). 
7.67(1 H. m), 8.28(1 H, s). 8.33(1 H, s). 8.47(2H, m). 
8.82(2H,s). 



is Example 53 



2-pyridyl)propenenitrile (formula (1). wherem R 1 = H, R = CH^R -w*. « 
Ri i IkISSSS. 3 ' = CH, R 3 - CN. R 4 = H. R = 3.Wiohloro^-pyndyl. and X . 0). 
Melting point: 124-125°C 

i H -NMR(CDC/ 3 )8 : 2.25(2H, m).2.87(2H m) £01(3H 1.6) 

4 16(2H t, J=6.0Hz), 7.17(2H, d, J=6.0Hz), 7.<J<:i«". sj, 
8.19(1H', s), 8.23(1H. s). 8.50(2H,d, J=6.0Hz). 
8.61 (2H. S). 

30 Example 54 

2 W ,i<lyl)l»ope™nilrlle(tomulaO).»*«e"> R '- H v R " CH »' ^I^LT 
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35 



wherein R = 2-(N-morpholino)ethyl, R =CH 3 , H -on, n n, 
Melting point: 130-131°C 

7.29(1 H, s). 8.19(1H. S), 8.22(1H, s), 8.61(2H, s). 



45 



Example 55 

TheprocedureolExar^w^ 
2-pyridyl)propenenitrile (formula (1). wherem R 1 = H, R = CH 3; R - CN. h 

Ml wherein R 1 = 1 ,3-bis(BOC-amino)-2-propyl. R z = CH 3 . R - CN, H 



so (1), wherein R 1 = 1 ,3-bis(BOC 

4.54(1H, m) t 5.21(2H, m), 7.93(1H, s), 8.16(1H, S). 



55 



8.25(1 H,s), 8.60(2H,s). 
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Example 56 



TheprocedureofExan^s^ 
2-pyridyl)propenenitrile (formula (1). wherein R = " e ^ ^ shown below. 
o]and cis-1,3-cydopentaned.ol ™n°TBS-ethe.. to ^"gfjT", op ^ wy .2-pyridyllpropenenitrile (formula (1). 

(Z)-3-(3.5-Dich.oro^^ ^LTrS = IsicrSro^-pyrklyl. and X = 0). 

wherein R 1 = cis-3-(TBS-oxy)cyclopenty1. R z = CH3, R CN. h 



10 



15 



SO 



i H -NMR(CDC/ 3 ) 5 : 0.05(6H. s). 0.88(9H. s). 1W-2*2(6Hj*). 
NM 1 3 ' 3 98 (3H. s). 4.20-4.40(1 H. m). 4.75-5.00(1 H. m), 
7.19(1H,S).8.19(2H,S).8.61(2H.S). 

Example 57 

2-pyridyl)propenenitrile (formula (1). wherein R = Hi H = ^r*. - ■ ^ nown ^iqw. 

0)andt^ (tormula 

(Z )-3-(3,5-Dichloro-4-pyridyl)-2-l5-rnethoxy-4 B ^ oxy)cyciop j = ^ jch|oro . 4 ^ yridy| and x . 0 ). 
(1), wherein R 1 = trans-3-(TBS-oxy)cyclopentyl. R = CH 3 . R - CN, n n, 

i H -NMR(CDCi 3 ) 5 : 0.06(6H. e), 0.89(9*8] 'J ^ 6H ^ H 

3.98(3H, S). 4.30-4.60(1 H, m). 4.95-5.22(1 M m), 
7.23(1H. 3). 8.17(1H. s). 8.20(1H, s), 8.61(2H, s). 

25 Example 58 

Syn*esisof(Z)-2-^^ 
Ri R = CH 3 , R3 = H, " 

,n 4 ml of dioxane, was dissolved (WW^ 0 ™ ^T* y CN P R 5 Jg-methoxycarbonylphenyl. and X = 

compound (353 mg, yield 86%). 
Melting point: 281.5-282.5»C 
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8.37(2H.S) 

Example 59 



55 



hxampie o» 

indanyl R2 = CH 3 , R 3 = CN. R 4 = H, R = 2^rboxy-4-pyndyl, and X = O). 
8.89(lH,d,J=5.3Hz). 

Example 60 



32 



1 , u r2 rH R 3 -H R 4 = CN, R 5 = 3-meth 
cyclSntyl. R 2 = CH 3 . R 3 = K R 4 - CN. R = 3-carboxyphenyl, and X - 0). 

7.96-8.03(3H. m). 8.33(1H, s), 8.35(1H, s). 



70 



15 



Example 61 



20 



mpie o i 



25 



Example 62 



Synthesis 
(formula (1), 
30 0): 

ln2mlofTHF, 



| wherein R 1 = cis-(3-hydroxy)cycloperrtyl. R = CH 3 , R - CN, n 
dy^enit^^ 

4 pyridyl. and X = O) (520 mg, 1 mmol). To the ^ «^5. ^ reaction mixture was evaporated to dryness 

35 issszssxsssj^ 

59%). 

40 Melting point: 134-135°C 

7.26(1H. s). 8.20(1H. s). 8.22(1H. s), 8.61(2H, s). 




55 



Melting point: 136-137°C 

4.58-4.62(1 H, m). 5.04-5.07(1 H, m). 7.24(1 H, s), 
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8.17(1H.s),8.20(1H,s).8.61(2H.s). 

Example 64 



Example 64 

8.62(2H, S). 

is Example 65 

Melting point: 137-138'C 



25 



30 



8.60(2H, s). 

Example 66 



txampie do 

, . throlinh use o1 5 . me thoxy-4-[2.(4-methyl-5-thiazolyl)ethyloxy]-2-pyr.d- 
mula(1).whereinR 1 =2-(4- m ethyl-5-th ia zolyl)ethyl.R =CH 3 .R -CN, R h. 



35 X = 0). 



40 



4.05(3H. S). 4.32(2H. t. J=6.5Hz). 7*50* ^ 
8.04<1H. dd. J=1.0. 5.5Hz). 8.20(1 H s) 834(1 H s) 
8 .47(1H, d, J=1.0Hz). 8.63(1H, s), 8.89(1H, d, J=5.5Hz). 

Similarly, the following compounds can also be prepared. 

(Z ).2-(6.Cyc.ope^^ 

2 I ! 2KZ2 J u . S -m e thoxv-2-Dyridyl)-3-(4-pyridyl)propenenrtnle 



50 
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m 2-f6-Cvclooentyloxy^^ 
(Z)-3-(3,5-Dichloro-4-pyndyl)-2-l5-methoxy-6 l«wrvero o ^ 7 ' jd „ 00^^^ 
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(Z)-3-(3,5-Dichloro-4-pyridyl)-2-[6-(2-hytiroxyet^ oxyj a* ' ^'tfynpropenenrtrile 

(Z)-2-(6-Cyclopropylmethyloxy-5-methoxy ^-pynay ; v ' M , 2 - yridy Qp r0 penenitrile 
(Z)-3-(3>Dichloro^^ 

( Z)-3-(3.5-Dk:hloro-4w.dyl)-2-5-tTie^hoxy-6 2 |^ ' ' {.^idynpropenenitrile 



35 
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ITS 3 B 5-Dichloro-4*^^ 
(Z)-2-[6-Metho^-5K2-(4-n^ 



Test Example 1 PDE Inhibitory Activity Test 

A variety of PDE isozymes shown below were 
ts method described in literature. 



isolated from human tissue and purified in accordance with the 



20 



25 
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35 



40 



45 



PDE III Human platelet 

H Hidaka, et a/.. Bioph. Bioch. Acta. (1976). 429, p485 
P. Grant, eta}., Biochemistry, (1984). 23, P1801 

PDE IV Human histocytic lymphoma (U-937) 

T Torphy. etai, J. Pharm. Exp. Ther., (1992). 263. P 1 195 
M. DiSanto. era/., BBRC, (1993). 3SL P1126 

PDE V Human platelet 

H Hidaka, et al., Bioph. Bioch. Acta, (1976). 421. p485 

P. Grant, etai., Biochemistry, (1984). 21 P 1 * 1 Q 

C D Nicholson, ef al., Trends Pharmacol. So.. (1991). 12. p19. 

The PDE active was determined trough use of a m*Hied two-step assay method described by Hidaka ef al. 
(Bioph. Bioch. Acta., (1976) 422, p485). res0 ective PDE isozymes to form [ 3 H]5'-AMP and [ 3 H]5'- 

lation counter. ur . lnU fl m c m M M a ci, and 50 ug of bovine serum albumin, 

The diluted enzyme solution contains 50 mM Tns-HCI (J<8^ MgC^ano ng ^ g Qf 

wherein the concentrations "prese.* ^ 
ranged 0.1 nMto 100 jiM. 
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PDE inhibitory Activity 




Compound 


PDE III IC 50 


PDE IV IC 50 (nM) 


PDEVIC50 


Example 1 


10 


0.0026 


>100 


Example 14 


>100 


0.0059 


5.6 


Example 15 


91 


0.0048 


56 


Example 16 


15 


0.015 


r 31 
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10 



1 ppp inhibitory Activity 




Compound 


nn r lit lO /,,M\ 

PDE ill IO50 


PDE IV IC50 (nM) 


PDEVICso(n M ) 


Example 17 


>100 


0.036 


>100 


Example 18 


18 


0.036 


12 


Example 19 


>100 


0.00065 


>100 


Example 20 


56 


0.011 


>100 

" ^100 ~" 


Rolipram 


>100 


5.0 
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Test Example 2 TNF-a Production Inhibition Test 

„ m onocyt^^ 
By use of an RPM1 1640 culture fiqud (supplemented^. ^JoSaXe ^rWz Daniel-lssakani. Allem M. Sp.egel 
Srcho.rs.totherebyirK^^ 

and Berta Strulovici (1989). J. toot. Chem. ^^™*^ , < lJ ta J nfl 10 ng/ml of LPS (lipopolysacchande: E. col., 
and an RPM1 1 640 culture liquid ^^^^"^^^^g ^y^^fp^he LPS trea&nent, so as to achieve concentrations 
01 1 1 :B4) was added. Each compound was added 1 * e ^ a ^ced TNF-a in the supernatant 
of 100 pM. 10 mM. 1 PM and 0.1 ^^^^S^o^»m 27*). For respective doses of each corn- 



Table 2 
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TNF-a Production Inhibition 


Compound 


IC 50 (^) 


Example 1 


10.2 


Example 4 


7.6 


Example 10 


10 


Example 11 


5.5 


Example 16 


13.1 


Example 19 


2.9 


Example 20 


7.1 


Example 21 


13.3 


Rolipram 


[ 100 



Preparation Example 1 Tablet 
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Compound of Example 1 I 


50 mg 


Crystalline cellulose 


50 mg 


Lactose 


50 mg 


Hydroxypropylcellulose 


18 mg 


Magnesium stearate 


2mg 


Total 


170 mg 
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my bipmLrt into sugar-coated tablets or f ilnvcoat* tablets. 
Preparation Example 2 Capsule 



10 



15 



Compound ol Example 1 


50 mg 


Light silicic acid anhydride 


25 mg 


Lactose 


100 mg 


Starch 


50 mg 


Talc 


25 mg 


Total 


250 mg 



The above ingredients were filled in a No.1 capsule, to thereby prepare capsule preparations. 
20 Preparation Example 3 Granules 
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Compound of Example 1 


50 mg 


Lactose 


600 mg 


Cornstarch 


200 mg 


Carboxymethylcellulose-Na 


20 mg 


Hydroxypropylcellulose 


130 mg 


Total 





Granules of the above 



composition were prepared using a customary method. 



Preparation Example 4 Powder 
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Compound of Example 1 


50 mg 


Light silicic acid anhydride 


20 mg 


Precipitated calcium carbonate 


10 mg 


Lactose 


250 mg 


Starch 


70 mg 


Total 





50 A powder product having the above composrtion was prepared using a customary method. 
Preparation Example 5 Injection 



55 



I Compound of Example 19 


5mg 


Hydrogenated castor oil | 


85 mg 
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Propylene glycol 
Glucose 

Distilled water for injection 


60 mg 
50 mg 
Suitable amount 


Total 





70 



An injection having the above compostion was prepared through a customary method. 
Preparation Example 6 Intravenous drip infusion 
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Compound of Example 19 
Glucose 

Na 2 HP0 4 anhydrate 
Citric acid 

Distilled water for injection 


50 mg 
5g 
10 mg 
14.5 mg 
Suitable amount 


Total 


100 ml in total 



An intravenous 



drip infusion was prepared through a customary method. 
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INDUSTRIAL APPLICABILITY 

T.e 2-substitut* vixens CSS fnTe S^-SZ 

inhibitory activity, and strong TNF-a f'^ZZ^Z^7^ of Sious diseases, including immediate or 
PDE IV inhibtory activity are useful tor ' h ^^ 

delayed asthma; allergies such as a.rway-hypersensrt ^ ( jT^ g 8lrt as atopy and rheumatism; depres- 

vatio'n of inflammatory blood cells such as "J^SS^i^^ dementia; and memory disorders 
sion associated with distumed metabolism of the cerebrum. « r *' a "™ I ' NF . a produc t io n inhibitory activity are 
aviated wtthPandnso.^^ 

Claims 

1 . A substituted vinylpyridine derivative represented by the following formula (1): 

XR' 



R 2 0 




(1) 



Q -Q l >^C(R^=CCR 4 )R 5 



55 



whereinR^epresensaMr^^ 

substituent. an alkoxyalky. group, an ^^^^Z^^^SSJ^ aralky. group wttich 
which may have a substituent, a grated ^ocyc ^SJ* or an alky, group having a hetero- 
may have a substituent, a nz0< j^?^|(. p^gJ^esents^n alkyt group; one of R 3 and R 4 , which are different from 
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thereof, a hydrate thereof, or an N-oxide thereof. 

, a «, as »a *** ^adisn, a s^nuted - 

thereof, a hydrate thereof, or an N-oxide thereof. 

3. The drug according to Claim 2. which is a phosphodiesterase IV inhibitor. 
4 Thedrugaccord^toOa^^ 

rase IV and/or tumor necrotizing factor-a. 

T. u*-.^-.-^'*^^-^ ,, ^ , •■ - ^■ ,, *" ,,,,, *" 
20 an N-oxide thereof. 

8 . Amefrodforthep— ^^^^^ 
SySi"^ 

25 , Ame^forthepreven^a*^^ 

which method is characterized by adminis m I to • <™t£f?i£L thereof, or an N-oxide thereof, 
tuted vinylpyridine derivative as described in Claim 1 . a salt tnereor. a yu 

30 
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